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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method for 
quickly and accurately separating a resource such as a 
shared disk in a network system by executing an access 
request by a peripheral device when 1st and 2nd values 
respectively expressing the 1st and 2nd constitution of a 
multi-node system are the same value. 
SOLUTION: A new epoch number is generated in each 
new constitution consisting of a node and a resource in 
the system 70. Control keys based upon respective 
epoch numbers are generated and stored in respective 
resource controllers and nodes 80 to 110. At the time of 
discriminating the generation of a fault in a certain node, 
the node is removed from a membership list and a new 
epoch number and a control key are generated. When an 
access request is sent from a certain node out of the 
nodes 80 to 1 10 to its corresponding resource, the 
resource controller compares the locally stored control 
key with the control key stored in the node, and only 
when both the keys match with each other, the access 
request is executed. 
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[ i»*iBl ] -*vw7-y — K- ^^Artco^n-lrs/^ 
TZ> tcib(D^m^^ ^X s 

( 1 ) -wi^y-K • i/*"r-U<Dm\ GOtifiSSrSH-S&l 
( 2 ) -vA^y -K • ^xA(75»2 <7^/££3Etifl2 

( 3 ) bIje^i comt m2 (omim-x-ibzfrifi 

( 4 ) mi *JiUW2 OflgW«ia-Tfc5»fr. 

A - -A£1£#nh5 y -K • * =t') titc 

y — k ^J;5'>&< t t> 1 o<^#ffljga2K«^^r^-fe 

v^^Ac7)y >^>^^aE5eSttfcB#MB*:^*< tfc 
^tfF^co0#^(c-^/^y — k • ^xA_b<^fiSiB»iH 

t. ffL^y y^h^«t6J:^;^ 
a*. 

SuistTL w v-^^v-^/^- y >\v \z.m^%^x®%[<o$g& 
^RL . -wi^-y — k • Jto#y — k i&ijTfufe 

*te ftfcB*w«fc ^L< ta^t # ttiow 

WlSS*fliJy -K K«fc <6 ffifBSf ^ ir^ 

o y ^ J: 5 t-tHfifc* ftfc ir^ $m^is~ —frb 

[0001] 

^( y-K) ft&m^s s\?\CttL,XMiT?±s\ plg^ 

kc *5*ts ^m^s s\ $ <D\m^s^m^ * ^ • "y^> 

disk fencing) <Dtctf><DisX fCBBi"5 0 



[0002] 

*i, ffli<oy — K ttt«)SII»*fiWuJ:9 . 
^«Bic<tSri:*ss>5 D fctx.fi, BT^o/ -K Affile 

m , tnicfccxm*) coy — k - ^ 

[ 000 3] 1 oc^y — K ( *fc y — K ) T'P$ 
IT, WSasj8£Lfcy-K( «ttb^D *iss\*rJ*fr 

. e> Bfe*L *»ttbtf*e> »9 ^y -k «» 

[0004] »ftas«£bfcy -K ^r*# 5 ^cttifi^tc 

20 ( *fcfi**o < 9 ^trb TV ^ ) y — K tui 

^i: ; t<D/ —ytmmT4s\9\ztt\^xm^%wfc 
zttiLmrtz-ziimifrM . "ethics*) . ^m=f^s\^ 

±(Dt-? Sr»«-T5 »*L36«feS o 

[0005]: (dmcd mm^M^-tz /c ^ . x-f 

^^5Da v i s , R . J . <DV AX c 1 u s t e r 
Prj nci pi es (Di g i tal Pres 
30 s, 1 9 9 3) *#SBSixfcV\ VAX^7^^- ^ 

ffuv^^(7)y — Ktt, ^ — cor^-tr^ 
f#«IL **t*ttf ttfe fey — K ±^7*3/ K ^ 

t\ #i8Lfcy-Ka*r t-tk/h 

[0006] vax^7^^ • v-^r-^rt^^li-^y 

r>^Tti. &m^4s\?b9^s\$^mmtb<r>T^\zJ& 
^i&*7s\#i®Ri&gfcr?-f9{ ci ) ^it, 

tt(^t>^i/\ :<7Dyy h ^mTfi, -toy— K*safL 

^^Lfcy — K (dJ: 6 s\$ ^(D-t^TCDT? 

50 ^ix5c rcoy^h^^r- ^^v^^tfc^i-^ 
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K l-ct 5 ^JBtV -*y ^<DT? -ZX&zf a y y X% /«£< 

I 0007] y 7h ^^T(Dmff^&^mt€. *^Ojg 

-§\ ci $ ~ti*^<d; fr^mm^h$m 

[ 0 0 0 8 ] c__ coy — K^Bt^^A^fL JbffiUWt: 

t7 7 )fc fl^— ^ * SJx^Sfc 5 o 

ttt75JKaiJlcR-rsri(c/j:5 0 

[ 0 0 0 9 ] T—^t^-Y- U^tlfct^, ±15 

^y — k ^m^mom^XM.^ *<o; — k a*«3*.Rsj 

Wtt«:<ix.-cv^v^i: , y ^ ^^xV ^y ffrj 
«P-_£B±T*ttft< - y — K i.C-fey h T *y tiZ : t 
XfoZ> 0 

1-3 v-* -r- a & fflsi-^ t . #mxh 5 1 mitih 0 

[0011] UNI X-<— x<D*:<Diitl<D?7X#4ti/x 

7*4 x#\z.T?±xx*%l£\t^5 ic-tZ>tcib^ SCS 
I ( small oorTputer systems ubterfaoe 'hM 13 >t°^- 

—y • y7fA-yy^7x-7v) cor xV^yiSfaj 

SCSI -2 &»Jg( 1 9 9 0^3^9 0ttti\ Gl 
obal Engineering Docu me n t 50 
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2 ocoy -K^r^-r^^^AicL^ilfflT^^t/^ fc 
^5 y-K^l ofcti-^^, -SKI ttfor 
^^^^^T*#^>( "T^^. fiii(7>^coy-KfcfWie# 
(^c7)7W^y tcryiry,i-^ri:^T^^^) ^?>T- 
fc5o t>5 1 ofi x SCSI y^f^t'fj:, SCSI 
* • y -fey h ftm-J: ^)r^^ ^«j3fi5|»** tt. y y 

scsi cox^^y^f^. ffjRifeos^Tv ^y 

[ 0 0 1 2 ] fc 5 1 ocoy -K »«*ffif±.r 

tfo ^H/S^v^xA;^ l oo;-K^' 

Bfe*$ £ . gl9 c^y — K <r>\ o^pf S^^lg^L fcy 

tf, ^o< *9 mtv^) ^ x ^coy — K {iSKIS: 

loon]: <osig*i. mmtm^tLj -k co^ 

0 tm^ ixs y — k &m&m ffix-z *s 

i:V^^^ s *>$o fc^xLfi, ±f B^o V A X y 7 ^ y co 
L , *fflx^f ^y Til^< y — K x-fttm*fft>ti 

[0014] 

y — K tjs*^^ ^y t^ry -fe^-T5^Srffl^^o^ 
(-7P ^ y l . t^V ^ y • ryir^^£7>Kih^i-5^)i- 

^ y — (DT y -tr^^co-rV ^y v-^ 7^ A 

[0015] 

1 wmzmik-tztcfr^m 

y • i/^rAjfcii^i/ h ^7— y ±(Of5.£-^T<o*ffl 
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10 0 16] »rLi^^^#-S-^^HS3tWc, 
^ tiZ> 0 .-tn^rixoy — K -^nW/Scoy — K • * 
SJ»S£B( r^^^ 'fljJWSSBfc if ) fc ftJ® * — Sr a — # /<? 

If »T*-4. 

[0017] R«^r^^-CI»»^«*Lfc»^, fc£ 

[0018] — K fi, **WcoK«IbBS:II 

;*y ( *fcf±»aR) • 

[0019] Lfc^oT, ilBO^^-rAfi. I»Sj& s * 

^iios*r B i( -watt, wmmx*<d) nm&m: 

[0020] 

moy -K20-40 C <omx&; -K 1 -3 ) 1 1 
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$>^>o 7-K20M0 <7>*iX-PiXtt, 1 o^fcfilSifc 
OT'ci -fey IhS: *TU y . *S«E«SS11. ^— if 
Affi^i£B( *-*-K, ^^ttif) , ^co 

fl!lO^*co^ vtV- ^ • Ull tci~-<T 

[00 2 l)f-f^^50 fiyvf $IJ{0KB6 0 (Cj: 
[ 0 0 2 2 ] — jiatC, *58fllD^fi»H 7 — K2 0 

-4 o SJWSB^^ ^-y tvtzy 

I 0 0 2 3 ] 13-2 *5IW*H!a-t-5^'7^^{fc:>'^ 
fA7 0Sr,tl?l¥a(OTLT^5 0 y^rA7 0ll 4 
ocoy — K8 o — l i o ( y-KA-D) <b. ^/«c< t 
t i ocq^tm ^y • -y^^-Ai 20^ ^"atr 0 y — 

K80-H0 fi, K*<oif<DJ:5 y — K 

( y — k 2 o — 4 o *fctt-t<o«ioiiS]3tc>9^^.- y 

{c1-z>-bi>X$, v-^^A(^ (Hi (C^ig 

L TizB^/ccfc? (-^ ^ ^y • y^rAso^tf, is 

[ 0 0 2 4] #y-K80-110H ^< 4: t £AT 

coy • ^-v^^— /I'Sr-g'tfo i - **?*?, ^ 

y . (dm) , ftM&ftmv y y • iP 

t ( DL M) N y ^- ^-^y ( MM) ffcfco 

y^^»if«*^ib&5tOTj:< , 

^T'#5o 4 oOMM^i^a — yi^MMA ~MMD fi x HI 
^y * • ^ya-yi/DMA-DMD^t 

ix-t'ttfiTV • ^tai 2 o cdtm ^y SffliSE 

( ®sijt-i2^-f) \zgg&ztix^z> 0 
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[ 00 2 5 ] V£$&>?7X*{kzsXirA><DS — K tt. _t 
15(7) VAX cluster Principles {£ 

i4t6c ^V/^>-/y. ^Dh3/Ht 

( a ) i/*TJ*<r>Wri* ^s<x*fo%t MftZtizs -K 
co-y-^-fers/ h <t > ( b ) i/7TAO»^S^L^; 
r (EN) kZ-StstiiMmibtiZo E 

[ 00 26 ]^ W^>s/ Zfu h n yH-J: % ^ >v< 

T^-f *u «fb W -irj/ H t BBigtt 

(te>*t5o ^fA^( IH2 oj;^ (c) 4 o 

^#-^-1 o o mxhrbx^^m^. r 

ixl*<A, B, C, D; #10 0>4fc(i<MEM= 
A, B, C, D; EN =100 >tLtStri^T*# 

«\ 123 ( a ) \cm$ tlX\**Z>ffij&X$>Q , 4 oo; - 
K t-^T^ea^T% ^ =7 * * fotoMJ*/ — K t-^o 

[ 0027] y -KD^^y v'^-rs^*fc:ttKi!if^ 

7°(j:<MEM=A ) B , C ; EN=1 0 1 >tC?i5 0 1~ 

ft, ^y^##7^1 0 1 (Ctg^ftT, D^tSAyOS 

^TLv^^^^y- y £SrLV^K;y^ 

tf*. «*a*38£L f c / — k D ( *5<t lWg*a s «£. 

\ f ^7f,y^m^mnir^ 0 rtu*Ei3 ( b ) tc^-rii 

9 T*&9 . y— KA—C^^ey tt^-fftk <MEM= 
A, B , C ; EN=1 0 1 >^MLTl/^^\ . WSri* 
3S£L #fit£ ft*:/ -KDIi<MEM=A, B, C, 
D; EN=1 0 0 >^fe^L0^ 0 

[0028] *3B^-ctt, d^*^, mfm 

— K fcJ: otftlte ft, nfftilftott 

fc/ — k ( mm> w) ^ct o T»*te t 
otffljnfcf mm*—} ( ck) ^»<offis:^ffli- 

[ 0 0 2 9 ] BI4 ft, y-K410M40^ ^ 
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^4 5 2 -4 5 6 ( ^ris4 50) £462 —4 66 
( yxf^4 6 0 ) ^-atf2 oo^ffl/^ ^ • i/X^r 
A4 5 0 -4 6 0 ^ Sr^tp, 4 / — K • ~> 
^J*4 0 0 (Orfxjy $ mx&>Z> 0 "r-< - "sTs'rK > 

4 5 0 ^ tj4 6 o *«ne> ^ 9 0 

0 fcj; tM 8 0 (CJ: o TSJPS 0 r (DfaWmn^r 
[ 0 0 3 0 ] J — K 4 1 0 ~4 4 0 fi, ftrfrfrO J; 5 

-cfcsco-e, y — k , ^ 
^tmftmxm5fc<Dt> <D\c- - {cmm-tz wm: iiADL 

[ 0 0 3 1 ] -K r y — K • ^r-j ( NK) ^ 
[ 0 0 3 2 ] U^L. SSiJi: IT, t^T^y — K d«f£ 

[ 0 0 3 3 ] > -K • *^te&tf$m*-m:fem-f 

[ 0 0 3 4 ] y K <b ^ BJWSSfii: OMO^n h 
= /Hi. *J»3SB±-CC K fiSrftf^-rS 2 ocof!)fK> $ 
tfo -T^^^, !ltTCKfE^1^^5?t^(DGe t Ke 
y t , CK^)ffiSriffLV^fli:fCR^-J-5S e t Ke y "Cfc 
^ 5 0 Ge t Ke y XU, NKtt, CKfl ENfifeftfe 
-t"5^H*i<£t^S. SetKey/nh ^ A-T^, NK 

L^CKftr new. CKj Sr«^-}-5 0 

[ 0 0 3 5 ] ±m<D4 ii«9 -ttt-ftW0AUl*5l 

Re a d ( NK, . . . ) 
Wr i t e ( NK, . . . ) 
GetKey(. . . ) 
SetKey (NK, new. CK) 
50 I 0 0 3 6 ] Ge t Ke y ( . . . ) IfflJ, CKOH. 



( 6 ) 



«fBB¥9 -2 3 7 2 2 6 



10 



[0037]SetKey(NK, new. CK) »f£ 

W3Sfirt(OCKffirt( S e t Ke y g*OT) T n e w. 
CKj 7^ -/u-K rt<0tt«c*L < 45 J; o ti 

[ 0 0 3 8 ] '<try b F>WNKyV — /^K^CKOSff 
fit — fH~6 4§^<o^7M ^y (cry ±x tzfrlz. 

Re a d ( NK, . . . ) Wli^t Wr i t e ( N 

k, . . . )'mmm^f^>o zti£XK<Dm&. r<o 

[0 0 3 9 ] W»SSJtS:t6»Lfci: S Sc. CKffi^O tc 

[ 0 0 4 0 ] y — K opt *B$co^Jill 

ixSfca&tcy y :^d^;fo5»£\ «9 coy 
-Ktt, ( »iSt5ct5 «-) «rLu^^^>y^flW»* 
bCKCOSfLVMg^ft^i-^o y o(L Se t 

Ke y ( NK, new. CK) iftOTltf^^^ 

SMW2£Hf cSf L v K tt£ igjt&1-5 0 »f U v ^ K 
££*t/c^ SfU^^fllfilc^i-^T^^^C e») y — 

k tL^enwNK ^ cogf l k fiKcis/E-ra 0 

[ 0 0 4 1 ] y -K ^L^ffifigO-gpr^^^( fci: 
»*&*3g£Lfcy--K) 4§£\ -t^NKSr^JE-t" 

[ 004 2 ) / — K %imiTZ>t , -tONK^O ttlC^J 
[004 3] fflm~{ CK) OffiSrfH|-rSfcif)0¥ 

m 

Hat-. GKl^tf»i SOJ:5^ V/^> 
CK=f unc (MEM, EN) 

[ 0 0 4 4] ^Jfel . CKfi^SfLl^ W^v-y y*- ir 
y h ( mm/ — K <7>^ffc-i?y h ) ^ h <t autfy * 

5 <t Sfcixs 0 tv^ <oit, c K ofttas#y — K 
<D'>4< t> 1 try h 5J-*$tPiK**s*>5 (iiYcA^ T* 



Wo i"fc;b*>. 4 y-K«ritT*fi, '>4< tt>4 tr y 

h • y-^BBBB ( fc/cl, B =0 *fcf*l ) £ 
ISffli-SjK^fcO , #try h b BWwliBiiy — K 

[004 5] j^T^*?ife2 <J: *ffi3 (i, CKfitSrfh*-}- 
5 1 # c7>y ^y?^ ytf $g£/±Sgi-3 fci6fc:^:f+$ ttfc 

[ 004 6] Jj?£2 T-fi, ^czKy ^ S^ENO^ftffl 
L . y >^^>y 7°- y^FME M^r^tli-^o Mitf, 
C K m-*=*7fiy ? #^-E-N t < 45 «t 5 H 
5 o 

[ 0 0 4 7 ] y >y<C/yy. /Dh 3/U3&?( fcfc^Lfi. 

if, y ^E^MSffF^ixS*^, Z^*?<D 

H8K£>y v-^^y ^KWefr-f^C <h , 

[0048 ] *ffi3 tt, E»JCBI^5*ffi2 (ORIBSrtt 
-KOI D^ioTCKttWSflF^ftstuS. fct*.ff, 

CKffitt, y — ki d( assy -K tew?) arbttss 

y >^^i/y y"- -=e=^ g^^y h !7 C0(x^ 

{kSrBSJtL^v^iS^-ct gc^^ ^y • 7xyyy^ 
50 <Dm^tm<DWxt<D%:ftt «S45 T*fo*9 . r cofc 

5rt?5S4v\ 

[ 004 9 ] ±!20>;frft<7>5 y — K 

^t^&l WiLv^ tv^^tt, ^y^^-ft^^ 

a cottffitciai-5 at w^w* ww^s-g-* *^?> 

5 0 L^L, y -K ^^^^^(i^fe3 3d«#4L< 

40 [ 00 50 ] 

HWB^«ag*3J: tfl»HB4<b W^ixfe 4rHm-t"5 Tc^^o 

v^rAH d5 <7?JffcMia^^-f*«fe5 1 0 
ItiaoT^M 0 /tV^^(7r^y) 5 20 
•Cli, ^7^^fti/^xA(Oy V^<v-y y^t£3&a<9 
«r^*tt. tyh ( ifcfcW ) (^ffl: 

^ME MOfii: L T»»$ ix5 0 ^^y ^ »-§-E N ( * 

t^tt<Dm<om^<omm d) [^v^5 3ot'« 

£*L5 0 1<7)2 O05«ggfiy >/^>y y". ( M 

50 M) ^ya-zwaot^ tt5^\ ^ <D**s*l — /u 



( 

// 

IS, fc'coy — K^>^r-^rt{C#aEi-^^S:!pJ^L, E 
N^ffiSr*o«^(cW9 y y -K 

i/^T'&CD— mt LTfi, ttUSAT**>5Su n Mi c 
rosysterns,Inc. OS parcCl ust 
e r PDB ( WU- ^ ^ ) ^Sfc5 e 
[00 5 1 ] i^^^ir— ^*fc 

fct><OT*&5fcfP&£tv5 0 fcirx.fi. T. Mann{& 
<£>r An Algorithm for Data R 
epl i cati onj t^5 1 9 8 9 *£6 COD E C 
SRCyt-f - h S:#flSSnfcU\ r.*u*# 

\%.m-tZ> <Ofc L X^-tfy 9 #-^f5*c£ HTP^o 
[00 5 2 ] ^>^^i,T-fi, 4ofc< SfLV^O ^fT* 

T A cO<£V ^fc f**SB8«-C* S. Sun Mi c r 
osystems, Inc. <D-?S 7* T J* iCtelf Z> & 7* ' 

-7- ^=^eo#*Lv^^o#Ji£o^ 
Tfi. ^m«(^JS^{t^A^r#fiS^nfcv\ ^coii 

y #-5§-fc SPcot 00 

*l5 i: p^«^fj^^ fct $ ns 0 -T^to*?, SfU 

it-f W*&*3g3*L fcy — K friBi&^ofifelll;: 
^ 7 * ? • y ^v^y |»5feL , ^(7)7 — K 50 

^^^^T^-fe^Lasrt-SoSrBSihi-So 4fc, -Tr- 
ie: tifc^ W ^1tfflSr*38W^i -5 —A* 
fc t tettffl*-* fc , 0ra^>att6* HJfrfS - fc &X$ % 

[0053] #7^7540 fc , ±teco^?i 

-K- NK( K/B) irSJ»^—CK*s^ 

[ 0054] ^7^^5 5 0 Tfi. / — K ^-teffl^FflgtC 40 
4otl>6^9 frtmfeZtVbo Z.<OT>Ty7\$m£ 
m^X{ tfctt, it>*ttWJl5l^jR«, fcfcx. 

f*\ AfflAl*<o«SJ:D i«^«ST-) HfTS^S. fc 
titf, I5^v^.t, j?f#a>y— Ktiu fi&coy — K fc 
mmzJt^-tZ fcfecoffS^Srg^TV SrW£ 
U if coy Tllt^^tL ti/^ ^t^ti^^ 7 

7f<DJ l/s<Z/y7* ±yhfrbm£:-tZ>&m>fo&t 

^^^^fi, r <D%m<D$m r P<Dm£i?z.xi>ffi r fc 
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[ 0 0 5 5 ] #3/^*5 6 0 ttU ^7***cSi&*j|xfc 
y — Kcoi o^s AttJ^S* ( 7*4*9- T#±*m#&£ 
if) $:£s&irZ>k *MSLTi/^o -t^<t5ft* 
3\ *y^^5 70 T- fcfc, S*ffl]y — K <7)N K (Dfjt 

8 0 -m, r. ;ft,tfs©J«3£ff K«fc o T*tMrt£ ttfcc K cofig 

ffii^ ^6 0 0 icmrL , t?5f tt 

t%ms%rfz>m^hfr>z>) . jjm-z&yt^s 2 0 \zm 
60 

[ 0 0 5 6 ] y — k (DNKm-mmmm<DCKmt — & 

i"5 *V ^7,5 9 0 tl^> 0 

[ 00 5 7 ] fo^y "Kt^mf:^ ^?±ti 

a*«£Lfcy — k ^«se*a<9 y lss<?/y frb 
^7^^530) , toftteivc, »rfc(cgkiTL 

5 4 0 Xn, SrL^SiJ^-fiffCK^^^:^ ^©jy 
—gtnZ*y?X5 50 —5 6 0 (C^tL ^ *9 
[ 00 5 8 ] ±m\c£V , ^^^^-ft^^ArtOgf-^ 

-K^Plfco^ y ♦ y w^y^^-t 
oy-K^[^^tt^i:fc^t-, M^r.^ (c, 
^Lfcy — k ^MMrV ^y WitJ e (cy^V ^y 

e> ^-fb-rs r fc fi, p^s^^^l fcy — k <ds^ — k 
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